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= (54) Title: PROCESS FOR PRODUCING SUGAR PEP1TDE HAVING ASPARAGINE SUGAR CHAIN AND THE SUGAR PEP- 
== TIDE 

§|j (54) f£B;j(D£?fr: «»7X/<7*>$*t4«^^ KoofHtaatftta^^ K 

(57) Abstract: A process for producing a peptide having at least one asparagine sugar chain, characterized by esterifying a hydroxy 
— — group of a hydroxylated resin with the carboxy group of an amino acid in which the amino nitrogen has been protected by a lipid- 
== so,u bIe protective group, eliminating the lipid-soluble protective group to form a free amino group, amidating the free amino group 
== with the carboxy group of an amino acid in which the amino nitrogen has been protected by a lipid-soluble protective group or of the 
= asparagine moiety of an asparagine sugar chain in which the amino nitrogen has been protected by a lipid-soluble protective group, 
== eliminating the lipid-soluble protective group to form a free amino group, repeating the steps (3) and (4) one or more times, and 

cleaving the resin with an acid; and a sugar peptide capable of being obtained by the production process. 
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^© X> £ ^>Sb<Dmm& t. IT, 7XA"7^ >2§S fctt^- £i±3«i^©*&*lS© 

25 ««ig^iS<Kbfcar^*^<#fiEb> ©»«©*&#*0W:»bV>. 
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*^§bj« (6) <d, Mtt«ilT7 5 ; if i^§i^ n^iiyx a° 7^ 
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15 «^:/^H©tt5fti£fc«*. 
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(2) ±IBIB*tt««|**«IBbT»«l7Sy3i&^Sl4-, 
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(4) ±EIB*tt««**Jtt)ibTaiK7'3 
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10 *^^«^>^ 2 —y-J H— 2, 4-^5**^2/- 4-7)l*n - 0 -D 

^^->- 4 -^;i/^-p-D--^>y+f-5 >£t#T» t°;i/tf>^- 
hU-7A, Miff x^r/is 5>y;vm7;vH^-i££^jft£i±££ch£#m£: 

•T^ H-3, 5, 7 - MJrr:*4^>- 7 - 37;M"D —D - £NJ -fe D - 

15 )3-D-^^ h-2 -y^ntf^y ~>F-^/^ T~>y H<Z>®Jjg&^§ 0 
2p^BJ#«U 5fet#lM2 0 0 1 - 1 8 5 6 8 5^ (£TF\ »i<t^5) 
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25 &<brA;i 
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(3) 1 1 1> i< a 2 ip;±oii77^7^ >^ttf ties: 
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temm77A7¥>mmfc%'&f8.-Tz>z£:%-c%z> 0 

\z&r>m*<Dm&77n^^>mMfo<Dftm^mtu~otct)^ zn\%, mm& 
^mm^mxvt^ztiz^vmm77A^^>mm^<D^<Dmmmm^r), 
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D-T ->> (I 1 e) , > (Ala) , ^o->> (Ty r) , ifijy> (G 

ly), US?> (Lys), rr;M=n> (Arg) , kX^y> (His) , 7 
W?*>m (Asp) , ^;i/^$>M (Glu), #)V?^> (Gln),7 
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25 T^n> (Phe) > hU7"h77> (Trp) , 7"o'J> (Pro) 
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-Ser, Fmoc-Asn, Fmoc-Val, Fmoc— Letu Fmo c 

_I Fmoc-Ala, Fmoc-Tyr, Fmoc-Gly, Fmoc 

— Lys, Fmoc-Arg, Fmoc-His, Fmoc-Asp % Fmoc 

-Glu, Fmoc-Gln, Fmoc-Thr, Fmoc-Cys, Fmoc 

-Met, Fmoc-Phe, Fmoc-Trp, Fmo c -P r o^fS t 

X*5\>WbftMt(fcbT» l«R^l-/y?l/>XM-;i'-3--hP-l 1 
2,4-HUTy-;V (MS NT) , yy^DA^>^My^5 h* (DC 
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-x^;i/-3- (3-^^^;i/T5 7yntr;W *ui^>M $ F • m^it (ws 
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^\^1±7;i/^-D^c7;^3:— h (HBTU) , O- ( 7 -Tif^> V h U T 

i — ov) - i, i, 3, 3 -^h7*^)Wu-V2± s\*^y)i^u 

(HATU) , 0-WhU7l/-;P-l-f^-l, 1, 3, 3 
-^h^^^;V^D-^A rh77Mn^I/- h (TBTU) , 3,4->> 
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^■r^>c:tfeiJ|g-^^^> 0 i^«|7XA7^>^ yy7nil77;N s 7^ 

>hv <itt ; crummy x^7^>z&mT&z\t%i%m-i:&z> a z<d&? 
^^rnmmT^^y^>^v<u^y crummy x/^^>^^vrz.m 

wmyx/^¥>f)K v^yummyx^7¥>hL<\ttj~>yummyx 
a7=?>t*ot, m~>y)m<D%)i#*i/)igfii&mmz£vumzn£iib<D 
zmmtz z h m%-e$>z> 0 

^y)m(Dfi)u#*isjimzumM&mA~?z>Kjfo\$, ^©^, 
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**T, «ra^Fmoc-Val, Fmoc-Leu, Fmoc-Leu 
-Opfp, Fmoc-Ala, Fmoc-Al a-Op f p, Fmoc-Va 
1-Opfp, Fmoc-Ser (B z 1 ) -OH, Fmoc-Ser (O t B 

u) tt'A v »o*WT?*D, tn^nmxvr^cD^m^r^ l e 

■u-OpfpOOpfptd n<y> (Leu) o^;i/^^F^;i/S^>^ 7 
MD7xz;i, (p f p) Itck^i^tlfefcO, Ser (Bzl) -OHt 
W\ -kU> (Ser) (B z 1) atfciDftiSn&fc©, 

Ser (O t Bu) -OHtH -feU > (Ser) OOHXAJt-^ (t B 

^>7nii77/l7^> (10) 

Omg (319/imol) ^ h'J^-Ii • MMy^AWi (TRIZ 
MA BASE 0.05mol/K WttDV^VJ* O.Olmol/K pH 
= 7.5) 2 5mlfcS|Stfc, iltlfCT^^^— if- E (^>A°^K^^ 

li7X^7^>l 0^2 5 2rag#fc. 




,OH 



(1 0) 
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'H-NMR (3 0*0 6 5. 1 3 (s, 1 H, Man4-H-1) , 5. 0 
7 (d, 1H, J = 9.5Hz, Gl cNAcl— H— 1) , 4.9 5 (s, 1H, 
Man4-H-1), 4. 77 (s, 1H, Man 3-H-l) , 4. 61 (d, 
1H, J=7.6Hz, GlcNAc2-H-l) , 4.6 0 (d, 2H, J = 7. 
6Hz, GlcNAc5, 5-H-l), 4.44 (d, 2 H, J = 8.0Hz, 
Ga 1 6, 6-H-l) , 4. 25 (bd, 1H, Man3-H-2) , 4. 20 
(bdd, 1H, Man4-H-2), 4. 12 (bd, 1H, Man4-H- 
2), 2.94 (dd, 1H, J =4. 5 Hz, 17.2Hz, Asn-j3CH), 
2. 85 (dd, 1H, J = 7.0Hz, 17.2Hz, Asn-j3CH) , 2. 6 
7, 2.6 6 (dd, 2H, J=4.6Hz, 12.4Hz, NeuAc7, 7- 
H-3 eq ), 2. 07 (s, 3H, Ac), 2. 06 (s, 6H, AcX2), 
2.02 (s , 6H, Ac X 2). , 2.01 (s, 3H, Ac), 1.71 (dd, 
2H, . J = 1 2. 4Hz , 12.4Hz, NeuAc7, 7-H-3 ax . 
##M2 

> (11) 

mmmi^nzntcisi/yummyx^yify (io) somg (0.034 

mmol) &M%7k 2.7mlt7th> 4. lm ll«(:if$t, £tl 
\Z9 -y)V*U-)l*?-)l / -N-Xt7i'-$z?)l*i-#*- h (Fmo c -OS 
n) 3 4. 7mg (0.10 3mmo 1 ) tmWtTkm-T h V V & 1 1. 5mg (0. 
1 3 7mmo 1) £JD;^ 2 W1Jg#bfc 0 T L CT^j»7£5il^£ 

(Dmwt&mjzmmv. y±b>^m^vrc 0 mtttz ^~>;i->u 
vt£>'Vti5-~)i%3tmistzt)7& (ods*7A) izfimmmv, §w©Fmo 

c-^>7Dli7XA'7^> (11) 6 0.1mg iR$6 8%^L 
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m 
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HO OzS> n HO 




(1 1) 



HQ 




1 H— NMR 



(3 0t) 



8. 01 (2H, d, J = 7.5Hz, Fmo c) , 7. 8 0 (2H, d, J = 
7.5Hz, Fmoc), 7.60 (2H, dd, J =7. 5 Hz, Fmoc), 
7. 53 (2H, dd, J = 7.5Hz, Fmo c) , 5. 2 3 ( 1 H, s, Ma 
n4-H x ) , 5. 09 (1H, d, J = 9.4Hz, GlcNAc 1 -H x ) , 
5.04 (1H, s, Man4' -H^ , 4.8 6 ( 1 H, s, Man3-H 
j), 4. 70 — 4. 66 (m, GlcNAc2-H 1 GlcNAc5, 5 ' - 
Hi) ■ 4. 54 (2H, d, J = 7.9Hz, Ga 1 6, 6'-H x ), 4. 44 
(1H, d, Fmo c CH) , 4. 3 4 ( 1 H, bd, Man 3-H 2 ) , 4. 2 
9, (1H, bd, Man4' -H 2 ) , 4.2 0 ( 1 H, bd, Man4-H 
a) , 2. 7 7 (2H, dd, NeuAc 7, 7' -H 3eq ) , 2. 8 0 (1H, 
bdd,.Asn-j3CH), 2.62 (1H, bcld, Asn-j3CH) , 2.1 
4 (18H, sX6, -Ac) , 1.80 (2H, dd, NeuAc7, 7' - 



4t(:^bfcDowex-5 0Wx8 (H + ) ©#7 A (0O.5cmX5 

cm) Fmoc-7x/^^>m^m-^mmm (2o mg ) <Dft&mm& 



##M3 



WO 2004/005330 



T/JP2003/008551 



ttfcCs 2 CO s 7kJSifc (2. 5mg/lml) &tiU?L7kmm<D pH^5~6 iZU 
^^5iIU ll«3fc»tt«j|Rlirie«b^. WSft««©Fmoc-S? 

'>7n»«K»gftftDMF (l. 3ml) fcfcjfru ^>^;^n$ h (5. 1 

ir iri r n& meekhs l # e> ntcmm. & o d s % ? a \z mmm v u & <d 

^»>Fmoc-^>7Dii7X/W> (12) 18.2mg (JRsfK 8 
5%) £#fc„ 



1 H — NMR ■ (3 0t) , 

7.90 (d. 2H, Fmoc), 7.70 (d, 2H, Fmoc), 7.53 
-7. 40 (m, 9H, Bn, Fmoc), 5. 36 (d, 2H, J = 11.6, 
Hz, CH 2 ) , 5. 3 0 (d, 2H, J = 1 1. 6Hz, CH 2 ) , 5. 1 2 (s, 

15 1H, Man4-H 1 ) , 4. 99 (d, 1H, J = 9.7Hz, GlcNAcl 
-H x ) , 4. 9 3 (s, 1H, Man4' -H,) , 4. 7 5 (s, 1 H, M a 
, n3 " H i) > 4.5 7 (m, 3H, GlcNAc2-H lf GlcNAc5, 
5' -H x ) , 4. 3 2 (d, 2H, Ga 1 6, 6' -H a ) , 4. 2 4 (d, 1 
H, Man3-H 2 ) , 4. 18 (d, 1H, Man4' -H 2 ) , 4. 1 0 (1 

20 H, d, Man4-H 2 ) , 2. 72 (bd, 1H, As n-/3CH) , 2. 67 



10 




(1 2) 
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(dd, 2H, NeuAc 7, 7' -H 3cQ ) , 2. 5 1 (bdd, 1 H, As 
n-0CH) . 2.06 (s, 3 H, Ac), 2.03, 2.01 (each Sj 
each 6H, AcX2), 1.89 (s, 3H, Ac), 1.83 (2H, d 
d, J = 12.2, 12.2Hz, NeuAc7, 7' -H 3ax ) 

HRMS Calcd for C 117 H 165 N 8 Na 2 0 66 [M + N a + ] 
2 7 8 3.9 5 9 7, found 2 7 8 3.9 5 0 1 

&m 2001-18568 5^i^CT ; EyS/7Dii7^/t7^>$ffc 0 
5 

HOOC — Va 1— Leu — Leu— Al a— NH 2 (13) <D&f$ 

i mm (u-y» swrnx 

^T^^y-;i/^+^fc^bf£«$ii-fc 0 Fmoc-Val 4 0 9. 2mg 
(1. 2mmo 1) , 1 - h K D+^^>7 h U 77-MfD#l (HOB t • H 
2 0) 1 2 1. 5mg (0.9mmol) £N, N-i^^^JV7± hT5 K (DM 
A) 4. 5mll:^i$t, ^^^n^x^^;!/*;!/^^ ^ H (DCC) 2 4 7. 
5mg (1.2mmol) OtTl 5^i#lT75yi»||-5 0 

1 7^p B im^bfeo mmz*7u>#u^ ^y^n/v-jk * 

Fmmmi 0ml SriJD^U iltl 5«#lTFmocS«ibtky 

>-Val-NH 2 ^t ^TDMFT«b> 

II 

(l/y>-Va 1 -NH 2 ) Sr^J 7 A rtTD M F Tllifl $ itfc 
^ Fmoc-Leu 3 18. 6mg (0. 9mmo 1 ) , HOB t • H 9 0 1 



WO 2004/005330 ^MCT/JP2003/008SS1 

2 1. 5mg (0.9mmol) £JD*.«MB7&*ii3 < 6 WCDMF ^5nx.feo ^-T 
yyPtf;^;V#>?<5 H (D I PCD I) 1 3 8. 5 u 1 (0. 9mmo 1) £ 

Fmmm 1 Oml 5^»LTFmo cMKlbTl/ 

y>-Val-Leu-NH 2 ^|L ^TDMFt^t, f£4t£i2-£: 0 

^^WcWJig^^^ArtTDMFTfli^^Wc^ Fmoc-Leu 3 1 
8. 6mg (0. 9mmo 1) , HO B t • H,0 121. 5 mg (0. 9mmo 

i) &mx.ffimfim2>< zwzDMF&iinz-rc. dipcdi 138.5^1 

(0. 9mmo 1) £iQ;^ iiST2^F B »t^ 0 DMF"eMU 

Fmmmi 0ml £#n*., lltl 5^r«UFmocS«ibTI/y 
>-Val-Leu-Leu-NH 2 5#L :&UTrDMFTr$;^U 

^i$tW^*7AfttDMFTW4$tm Fmo c - A 1 a .2 9 
3. 4m g (0. 9mmo 1) , HOBt -H 2 0 12 1. 5m g (0. 9mmo 

i) &mz-mmtfmz>< z^izDMFzmz-tco dipcdi 138.5^1 

(0. 9mmo 1) £iD;^ MT2Btf B 1i#bfeo DMFWU, 

$mt£1±fzffim&*?&ft^DMFTBfflZ^t£&, 2 0%kX'Jy>/DM 
Ffemmi 0m l ^rJn^l. tlTl 5^f«bTFmo cMSWlt^ 
>-Va 1 — Leu— Le u-A 1 a-NH 2 &fL ^^TDMFWL. 

III @*B ^ «9tBL- 

HOOC-Va 1-Leu-Leu-Al a-NH 2 ©M 
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1 H — NMR (3 0*0 
5 8.5 6 (1 H, d, J=6.5Hz, L e u — 2 NH) , 8.42 ( 1 H, d , 
J = 7.4Hz, Leu-INH) , 8.2 5 (1H, d, J = 8.3Hz, Va 
1 NH) , 4. 34 (1H, d, J = 6. 7Hz, Val-o), 4. 16 (1 

H, d, J = 7. 1Hz, A 1 a — a) , 2.27 (1H, ddd, Val-j3), 

I . 6 9 ~ 1 . 5 8 (m, 11 H, Leu-1, Leu-2) , 1.59 (3H, 
10 d , J=7.2Hz, A 1 a - £ ) , 1.01 — 0.96 (m, 25H, Leu- 

1, Leu-2, Va 1) 



##^J4<Z)Hffi^e^^tHTM^)^U7tl/^>-V a 1-Leu-Leu- 
15 Al a-NH 2 A^fe» 1 7mg^X^^>^o.-^«ofeo ##M 3 
Tll5tirc^>^Fmo c - yf>7n^i77A°7^> (12) 3 5 m g 
(14. 8/zmol) <hO- ( 7 - 7 If h U 7^- 1 - y 1) -1,1, 

3, S-^h^^l^DX^A^It^l/^n^X^— h (HATU) 0.6 
4mg (2. 7 Mmo 1 ) ^fla^U DMF^l 50/il Jn*_fc 0 V tf;U 
20 XfJl/7$> (D I PEA) 0. 3 1 (i 1 £fln;^ tST 2 4 i^Wi^ L7t e it 
DMF»«$tt 

MFi^lml^iP^ MT1 5^1j|#l||#bTFmo cS^Mib 
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Tl/> ? >-Va 1— Leu — Le u-A 1 a -A s n (o 1 igo) -NH 2 £ 
%Tz 0 ^^TDMFT^b, feflRSiirfc. ::tAsn (o 1 igo) t.\t» 
#W3?H6nfc^>s;jVFmo c -^y70ii7X/l7^> (12) 

offi*>s ©-womb) 

HOOC-V a 1-Leu-Leu-Ala-Asn (ol igo) — NH 2 
ft«S*fc±IB«rjlBfchU7;^D»» (TFA) 9 5 X**Jft*iD*, ^ 

jS»ffi*7A^nTh^^^>f-T»»lbfc. (YMC-P a c k ODS-A 
2 5 0 X 3. 0 mm Sl0.45ml/min Sl^lA : 0. 1 %TFA7K 
B :0.1%TFA 7± h~ h U^. : *= 9 0 : 1 0 £/B V>fc 0 

^>?X>h AO^IO^ A100%->B100% 3 0^) , 

JtffiAs n (o 1 i go) ©#§3fi£TfBfc:^f. 



P 




"=! hp 



spur 



HO 

HL 
Hi 




O HO^0 



NHAc NHAc 



1 H — NMR (3 0*C) 

7. 5 9~7. 5 5 (m, 10 H, Bn), 5. 45 (4H, dd, Bn-CH 
2 X2), 5.23 (1H, s,Man4-H 1 ), 5.15 (1H, d, Glc 
NAc 1-H,) , 5. 0 3 (1H, s, Man 4' -HJ , 4. 8 7 (1H, 
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s, Man 3-H x ) , 4. 67 (3H, d, G 1 cNAc 2-H lf GlcNA 
c 5, 5' -H x ) , 4. 4 2 (2H, d, Ga 1 6, 6' -H,) , 4. 3 4 
(1H, d, Man 3 -H 2 ) , 4. 28 (1H, d, Man4' -H 2 ) , 4. 

2 0 (1H, d, Man4-H 2 ) , 2. 82 (2H, dd, J = 6.68Hz, 
NeuAc7, 7' -H 3ea ) , 2.65 ( 1 H, dd, J=16.69Hz, 6. 
8 3Hz, As n- 0 CH) , 2. 1 3 (18 H, s X 6, -Ac), 1. 94 

(2H, dd, J = 12.24Hz, NeuAc7, 7' -H 3ax ), 1.4 1- 
1.26 (m, 25 H, Leu-1, Leu-2, Val) 

HOOC-Ser-Ser-Asn (o 1 igo) -NH 2 ©M 

i mm ^(Dmx 

@ffi^*7ACPEGAI/y>5 Omg^An, /^I/y^Dy-fH, 

Fmoc-Ser (Bzl) -OH 80mg- (1 80/imo 1) , HOB 
t • H 2 0 19mg (135/zmol) $DMF 10ml DC C 

3 7mg (180/tmmol) £iD;L> 5^#LT7 5yt^M# 

^$-frfe^J3g^^^ArtTDMFT ! 0^$-&fe^ > 2 0%^iJ^>/DM 
F***SI2. 0ml SflJ^., ifiTl 5«#lTFmo cMMilTU 
y>-Ser-NH 2 $#fc a #cV>T-f V -^iDMFWb, $&& 

ii 

^i$tfeil^*7ArtTDMFTi?l$tfc^ Fmoc-Ser (B z 
1) -OH 40.0mg (89.8/imol) , HOB t • H 2 0 12mg (8 
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9.8/imol) 2. 0 m 1 Jn^fco DIPCDI 14/il (89. 

8Mmo 1) <£iOA, MT?2«FlW*#bfc. mW'&. DMF«l, ftftd 

5 F &mm 2. 0ml 1 5 ^FWlTFmo c m&MUmisTU 

> ? >-S e r-S e r-NH 2 »„ ^t<V^n/V-;^DMF« 

#^J3t#^My^>yJl/-Fmoc-yy7Dii7^7^> (1 
10 2) 1 3. 5mg (5. 7/imo 1) ^DMF»^7AI:il/Anfc. ZLtl 
ICHATU 1.6mg (6.8/tmol) tDIPEA 0.83^1 ^SP^., ^ 
^■e2 4W#Lfe 0 Jtmg, <VynA7-;^DMF»b^tit„ 

MF^I51m 1 5ftYHmW\^. Fmo cMiKritTl/y' 

15 >-Ser-Ser -A s n (o 1 i g o) -NH 2 ^#fe 0 ^TDMFTSfe 
#U ^^-a-fec JliTAsn (o 1 igo) temffiM 1 (D%(D tmVh®-? 

in @ts^s©«j^aib 

^i^tfcfitTF A9 5 %7K^^JinA> ^T3B^r^m#bfco 
20 ^@*^Ai7PV h^^^^-^iftMbfeo (YMC-Pack ODS 

-A 2 5 0 X 3. 0 mm IS0.3 5 ml/min mm^M A:0. 

1%TFA?K^ B: O.UTFA Tir b ~ h U )V : tK= 9 0 : 1 0 &m 

Vifco ^7yX>hA 10 0%-*B10 0% 12 0^) 

'H-NMR (3 0*C) 
25 7. 60 — 7.45 (m, 2 0 H, Bn) , 5.35 (4H, dd, J = 1 1. 8 

Hz, Bn-CH 2 -), 5. 21 (1H, s,Man4-H 1 ), 5. 13 (1 
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H, d, J = 9.2Hz, GlcNAcl-Hi) , 5.0 3 ( 1 H, s, Man 
4' -Hi) , 4. 34 (1H, d, Man3-H 2 ) , 4. 28 (1H, d, M 
an4' -H 2 ) , 4.2 0 (1H, d, Man4-H 2 ) , 2.8 2 (2H, d 
d, J = 6. 6 8 Hz, NeuAc7, 7 ' -H Sea ) , 2.13 (18 H, sX 
5 6, -Ac) , 1.93 (2H, dd, J = 12.24Hz, NeuAc7, 7' 

HOOC-Ser-Ser-Asn (disialool igo) -Va 1 - 
Leu — Leu— Al a— NH 2 <D&$L 
10 ±BBBW*^^5 i KKl*W-*A sn (disialool igo) ttt, ^> 

@ffi^l*7ACHMPA-PEGAP^>5 Omg^Atl, CH 2 C 1 2 , 

15 Fmoc-Ser (OtBu) -OH, 1 - * i/^V>7,)V"^^)V- 3 - ~ h 
n- 1, 2, 4- HJ7V— ;P (M S NT) , N-^fM5^/-MCH 2 C 

3^p B iis#Lfe 0 mm&^vyzu^-i h\ v:/d/\v-;k dm 

F*rSfc*£LS£*»£ii-;fc:. 2 0 #fffl 2 0 %i7KftDMF^$ffl V>TH 

20 ffi±0*K*:®75 / SSyt^WbU+t y fcf>^bifc. DMFT^JJM^^ 
^> 2 0 %tf^U y>/DMF^t^i^T2 0 ftmW~t ^IttliO Fmo c 
IWil^>-Ser-NH 2 ^L DMF»t> S£jft$ii:fc. 

Fmo c - S e r (OtBu) -OH£/BV>HOB t • H 2 0£D I P 

25 ##fj3t#6to^>yJl/Fmoc-yyTDii7XA s 7^> 
(12) £DMSO, DMFltl©I^i»U, HATUiDIPEA 
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^n;V-Jk DMFTgfem 2 0%tf^U^>/DMFT2 0«#UF 
mocI»HDMFT«MLL 
5 ZWffiBlZ, ;tU> (Val) , n-r->> (Leu) , n-f->> (Leu) , 
T^z:> (A 1 a) £|W|lSlfcl!t^;J3 &Z$Fm o c It oT, l/v>- 

S e r - S e r - As n (>^>>>Jl/d is ialool igo) -Val-L 
eu-Leu-Al a-NH 2 ^lfc. Z\Z\XA s n (V^Oi^JVd i s i a 1 
oo 1 igo) <h«u ^>^)V&T!^m^nr^>7 M^tt^yyT 0;TU rf 

10 7X/^7^>^W§. 

/t'J > (Val) , n^y> (Leu) , 7? — > (A 1 a) ©75yia* 
Jltf^isJl^&D f pXXfMUfcFmo c -AA-Op f p (AA = 75 J 
BO &mi\ 3, 4-^tFD-4-^V-l, 2, 3-^>^h'J7y>-3 
-yl (Dhbt) [;ioT,MJtL -T^TcDlg^-^DMF^ff-eff ofc. 

15 i^Tbfet«i^J;<SiUm 9 5%TFAzK^^nA. £ir?3 

iitm tk^^^l^i^l^o &&&&&& phu ©tk^^- h u $ 

RT*ftL*©3^#*||S*L&. «E«Sfg»iBS:HPLCT»®-rS2:a:TBW 
20 tt?.HOOC-S er-Ser-Asn (dis ialool igo) -Va 

1-Leu-Leu-Al a-NH 2 *ifc. 

(YMC-Pack ODS-A 2 5 0 X 3. 0mm Ilil A:0. 

1%TFAtK^ B:0.1%TFA T"fe h— h U ^ : tK= 9 0 : 1 0 ^ 

7^I>hA 100% 0. 3 5ml/min-»B 100% 0.40ml/ 
25 m i n 90^ sftji 0 . 3 5ml /m In^50.40ml /m i n ) 

'H-NMR (3 0V) 
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# 
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d 5. 22 (s, 1H, Man4-Hl) , 5. 11 (d, 1H, Gl cNAc 
1-H1) , 5. 04 (s, 1H, Man 4' -HI), 4. 86 (1H, Asn 
a)'. 4.7 0 (bd, 3H, GlcNAc2, 5, 5' -HI) , 4.62-4. 
57 (m, 2H, S e r aX 2) , 4. 53 (d, 2H, Gal6, 6'-H 

5 1), 4. 52-4. 48 (m, 2H, L e u a X 2 ) , 4.34 (bs, 1 H, 
Man3-H2), 4. 28 (bs, 1 H, Man4-H2) , 4. 21-4. 1 
5 (m, 3H, Man4' -H2, Va 1 a, A 1 a a) , 2.98 (dd, 1 
H, AsnjS) , 2. 86 (dd, 1H, Asn/3), 2. 75 (bdd, 2H, 
NeuAc7, 7'-H3eq), 2.16-2.10 (A c X 6 , V a 1 /3) , 

10 1.82 (dd, 2H, NeuAc7, 7* -H3ax) , 1.76-1.68 

(bd, 6H, Leuj8CH 2 X2, LeurCHX2) , 1.60 (d, 3 H, 
AlajSCHg) , 1.03-0.97 (m, 18 H, Leu-CH 3 X4, Va 
1 -CH 3 X 2) 

15 HOOC-Ser - Ser-Asn (di s ialool igo) -Va 1- 
Leu — Leu— Ala— Asn (as ialool igo) — V a 1 — Leu 
-Leu-Al a-NH 2 ©M 
-tffieWJS^^HlcfefrtSA sn (as ialool igo) «hfcJu TIBT 



20 




Asn 



(1 5) 
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mffiM3®mm^W0lti-TM<DUi?>-S er-Ser-Asn (5?^>5> 
;Pdis ialool igo) -Val-Leu-Leu-Al a-NH 2 t 
SICAs n (as ialool igo) > /VJ> (Va 1 ) , D-f 5» (L e 
u) , D-fy> (Leu) , 7?~> (A 1 a) M^T*S-&S-&, ^^-T^JIS 

OC-Ser-Ser-Asn (dis ialool igo) -Val-Leu 
-Leu-Ala-Asn (as ialool igo) -Val-Leu-Le 
u-Al a-NH 2 ^e^§i^^?F^c. 
AU> (Va 1) , D-f >-> (Leu) , Y^~> (A 1 a) ©75/1^ 
10 M+v'JU^p f pX^fMl/fcFmo c - AA-Op f p (AA = 75 J 
Wt) *JBlr>, 3; 4-S?kHD-4-t+V-l 1 2, 3-^>7hU7S?>-3 
-yl (Dhbt) CJ:oT^$tfc. T^T©^«DMF^4>Tfro fco 
■eLT2 0%t!^U^>/DMF»jKSrJra^M2 O^bFmo cMK 

15 ii7^7^>0^lc:<57$yi (Va 1) ^iX^tt2 0%i7XPi/ 

;^DMF»U ftiftLfc. Fmo c - 7y7Dii7X/^^ >0i^t 
»J3 0^>>^Fmo c -iSi/7tiWT7,^7^><Dm&tmmzff ofe. 
20 i6n&HOOC-S er-Ser-Asn (dis ialool igo) - 
Val— Leu — Leu— Ala— Asn (as ialool igo) — V a 1 
-Leu-Leu-Al a-NH^^^St^^^^-NMR (3 
0*C) fcEnFfc^T. 

<5 5.2 2, 5.2 1 (each s, each 1H, Man4-Hl, Ma 
25 nD-Hl) , 5. 11 (d, 2H, GlcNAcl-Hl, Gl cNAc A- 
Hl), 5. 03, 5. 01 (each s, each 1H, Man 4' —HI, 
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ManD' -H-l) , 4. 86 (2H, As n a) , 4. 69- 4. 66 (Gl 
cNAc2, B, 5, 5', E , E'-Hl), 4. 61- 4. 48 (LeuaX 
4, SeraX2, Gal6, 6', F, F'-Hl), 4. 33 (bs, 2H, 
Ma n 3, C-H2) , 4.28 (bs, 2H, Man4, D-H2), 4. 20 
5 (bs-, 2H, Man4' , D' -H2) , 4. 20-4. 17 (V a 1 a X 2 , 
A 1 a aX 2) , 3.00 (dd, 2H, Asn/3X2), 2.83 (dd, 2H, 
Asnj3X2) , 2.7 6 (dd, 2H, NeuAc7, 7' -H3eq) , 1. 
82 (dd, 2H, NeuAc7, 7'-H3ax), 2. 16-2. 10 (Ac 
X10, ValjS), 1.70-1.60 (m, Leuj3, r), 1.60, 1.4 
10 9 (each d, each 3 H, Ala/8), 1.02-0.96 (m, 36 
H, Val-CH 3 X4, Leu-CH 3 X8) 
###16 

±IHAs n(asialooligo) tl^M^TT, A°^M3u #M 

2001-18568 5-%<DmMMlzmVX'&f&Vfe 0 f©NMRf-^ 
15 K^To 

1 H — NMR (3 0t)) 

<5 5. 12 (s, 1H, Man4-H-1), 5. 07 (d, 1H, J = 9. 
7Hz, G 1 cNAc 1-H-l) , 4. 92 (s, 1H, Man4' -H- 
1) , 4.7 6 (s, 1H, Man3-H-1) , 4.6 2 (d, 1 H, J = 8. 

20 0 Hz, G 1 cNAc 2-H-l), 4. 58 (d, 2H, J = 7.8Hz, Gl 
cNAc5, 5' -H-l), 4. 47 (d, 2H, J = 7.9Hz, Gal6, 
6' -H-l) , 4.2 4 (bd, 1 H, Man3-H-2) , 4.19 (bdd, 
1H, J = 3.2Hz, 1.4Hz, Man4' -H-2) , 4. 12 (bdd, 
1H, J = 3.2Hz, 1.4Hz, Man4-H-2) , 2.93 (dd, 1 H, 

25 J = 4.5Hz, 17.0Hz, Asn-j3CH) , 2.9 3 (dd, 1 H, J = 
6.8Hz, 17.0Hz, Asn-j3CH) , 2. 08 (s, 3 H, Ac) , 2. 



WO 2004/005330 . 



T/JP2003/008551 



35 



05 (s, 6H, AcX2) , 2.0 1 (s, 3H, Ac) 

#^J2t^bTFmo c -7^7oii77^7^>^lfe„ 

f ©NMR "f—^ £T1B fcjR-f. 

'H-NMR (D 2 0, 3 0*0 
5 6 7. 9 9 (2H, d, Fmoc) , 7. 79 (2H, d, Fmoc) , 

7. 55 (4H, m, Fmoc) , 5. 12 ( 1 H, s, Man4-Hl) , 

5. 0 6 (1H, d, Gl cNAc 1-H1) , 4. 9 3 (1H, s, Ma 

n4' -HI) , 4. 82 (1H, s, Man3-Hl) , 4. 69 ( 1 H, 

d, G 1 c NAc 2 -H 1) , 4. 6 7 (2H,d, Gl c.NAc 5, 5 ' - 
10 HI) , 4. 53 (2H, d, Gal6, 6' -HI) , 4. 34 ( 1 H, 

d, Man3-H2) , 4. 27 ( 1 H, d, Man4' -H2) , 4. 19 
(1H, d, Man4-H2) , 3. 03 (1H, bdd, Asn-/3CH) , 

3. 00 (1H, bdd, Asn-j8CH) , 2. 15 (12H, sX4, 

-Ac) 
15 ##M7 

(^>>MI/ 3, 6 -^-0-fcf/tcK;i/-j3-D-#^ ht!7/ 5^ F B 
enzyl 3, 6 — d i — O — p iva 1 oyl— j8— D— gal ac top 
yranoside 18 <D&rf0 



20 ( 1 ) it^m 1 7 

m7mm ( 6 o m 1 ) \zmm-r nu^a (5g, 6 9 mm o 1 ) u n 

MlsfcmzD-fi?P ] — X (16) (10g, 5 5mmol) *^b1*t3jn^. 
So 2«FlWlni^a»bfc«TLC (h;i/X>:KiX?;V=5 : 1) IZXKJ&W 




.OBn 



1 6 



1 8 
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mTvtczt&mmvrzo ^mmm^muizmvrcmz, **3oocc 

ZmVTiZm%}%:M®Z>o 2£®#l£x^ (14ml) iz&frVm&ik&ff 
^ ik^m 1 7 £ 9. 0 g OK* 4 1 %) nrco 
( 2 ) fl^tl 1 8 

5 <k£%dl 7 (4.3g, 1 lmmo 1 ) ^mt^U> (12 0ml) <Dm& 

(3. lg, 12mmol) £J0A 2 0 #H#Lfc^ ^>5?;V7;W3— ;V (2. 
3g, 2 2mmol) *iDAR^ia«&^i&k:Blbfc. TLC (a+U"> : 
X3MU=1 : 1) TKJ6**7S«M8«, KJSJSIfcfcfiSf&^ilzMfc:*- h U Azk*g 

(8 0ml) \zmfrV±hWJ±* h^r^F (4 3 lmg, 5. 5mmo 1) £ 
iD^.T;V=f>^C«£T«#bfc. TLC (ill^JV : : zk= 1 0 : 

5 : i) -zrKj&mr &mm v td&., m^^y^mmmi r- i 2 0 (+) -rffo 
^^v-y-^T^^ tru5?> (4 4mi) \zm&v, Rfo&m& 0 

Vfzo Kfommz^^U^JlZU?^ F (4.6g, 38.5mmol) £in*.fc 

20 mm.&mm^Mzmfri'ffifn'k^mm, 

7k~C$c& L- atzfcflMfcT ^ A T»»x?\>H£ ft* $ it o SSH^ ^ # A 

b???*- (SW^^\^> : @^mx^;i/= 2 : 1) 8 
(2. 8 g, JK^5 8 %) £#fc„ 
25 ##M 8 

(^>>W 2-0-^on7tfJV-4-T^>'-4-7Mn-3, 6 
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-^-0-tfA*n-r;P- B-D-#)Vn tf^/^H Benzyl 2-O-c 
hloroacety l-4-deoxy-4-f luoro-3, 6-di- 
O-p ivaloyl— /3-D — gulucopyranos ide 20 

HO OPiv ^OPiv 

fc**18— PivoJ^^OBn — JKC^OAo 

OCOCH 2 CI ococh 2 ci 

19 2 0 

(l) 2 -o-^nny-fe^- 3, 6 ->?-o-t!A*P-r;i/-i3 - 

D-#^Mf^/5/F Benzyl 2-O-ch 1 oroace ty'l- 
3, 6-d i-O-p iva 1 oyl-/3-D-ga 1 ac topyranos 
ide (1 9) 

ik&mi 8 (2 0 Omg, .0.45 5mmo 1 ) ^y^nn^^> (7.8m 
1 ) <h k° U z?> ( 1 . 3ml) \zm& U MtKZ DoSi (155mg, 0.91 
mmol) tr3jDAT> TJVzlym.UT- 1 5t:Tj|^b^^^ 1 5ftfflKfo-£^ 
Tco KJfc&T&Wm^ *9J—)\> (5ml) Ti^^nnBKSi'XV^b, 

•e«f«u it&mi 9 oksi 7 2mg, m.mi 3. 5%) £*#fc 0 

1 H — NMR (4 0 0MHz, CDC1 3 ) 

6 7.37-7.2$ (m, 5 H, Ph), 5. 39 (dd, 1H, J lf 2 =8. 
0Hz, J 2>3 =10.4Hz, H-2), 4. 89 (dd, 1H, J 3>4 =3. 
4Hz, H- 3), 4.8 9, 4.6 2 (2 d, 2 H, J = 12.5Hz, OCH 2 
Ph), 4.53 (d, 1H, H-l), 4.37 (dd, 1 H, J 6a , 6b =ll. 
5Hz, J 6a . 5 =6.0Hz, H-6a), 4.3 2 (dd, 1H, J 6bt5 =6. 



WO 2004/005330 ^^CT/JP2003/008551 

38 

6Hz, H-6b), 4.0 0 (m, 1 H, H-4), 3.9 2 (s, 2 H, COC 
H 2 C1), 3.75 (dd, 1H, H-5), 1.23, 1.19 C2s, 1 8 H, 
COC (CH 3 ) J 

13 C-NMR (4 0 0MHz, CDC1 3 ) 
5 d 1 7 8.3 3, 1 7 7.5 7, 1 6 5.9 2, (C = 0), 1 3 6.6 6, 1 2 
8.4 8, 1 2 8.0 7, 1 2 7.8 9 (Ph), 99.16 (C-l), 72.82 
(C- 3), 7 2.3 5 (C- 5), 7 0.9 2 (C- 2), 7 0.4 9 (O.CH 2 P 
h), 6 7.2 9 (C-4), 6 2.3 0 (C-6), 4 0.4 0 (COCH 2 Cl), 
38.95, 38.80 [COC. (CH,),] , 2 7.1 4, 2 6.9 8 CCOC 
10 (C.H 3 ) 3 ] 

'H-NMR, 1 3 C-NMRttB r uk e r OAVANCE 4 0 0 (4 0 0M 

#y7Mt 6 (ppm) M&mmtJ (Hz) ^bfeo S'U #^;k*7 
15 ^n7h^77^f-l:S> Merck Si 1 icagel 6 0, 70-230 
me s hX»2 3 0 -4 0 0mesh^, S&Rv'U % MZMMik^ftMV S i 
Ilea Gel 60 (Spherical) ^ Rfefomm (KTTLC) 
tltliE. MerktlDC-Platten Kieselgel 60 
F254 (Artl, 05715) ^iffiUfc. W hlf?? << — 

20 (HPLC) CD*7AUt*MfX^a« COSMOSIL 5C 18 -A 
R Packed Col umn (H.6X15 0 mm) , SffiJBU 
yt&M** J A S C OttS© F P — 2 1 0 Spectrofluoromet 
e r ^m^fco 

(2) ^>-J)V 2 -O-^uuT^JV- 4-^^-^^- 4-y)V^rn- 3, 

25 6 -^-o-tr/tn<;v-j8-D-^;i/3tf^y^ h* (20) cm 

fl^tll 9 (300mg, 0.58 3mmo 1 ) £5?^ (5.8m 
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-hU7M'JK (DA ST) £Jn*fc 0 DAS TfcjJDA 1 0#«MUcRL 1 
«FlBIRJSS"&fc. TLCTHMMilU (3ml) TDAST 

5 X^;l/ : ^+h>=l : 6) T3t0Wb1^/2 0 (JK12 11mg, 1R$7 
0%) £f#£ 0 

'H-NMR (4 0 0MHz, CDC1 3 ) 

6 7.3 7- 7.2 7 (m, 5H, Ph), 5.31 (ddd, 1 H, J 3 . F =1 
4.3Hz, J 3 , 4 =9.69Hz, J 2>3 =9.63Hz, H-3), 5.0 4 

10 (dd, 1H, J 1)2 = 7.93Hz, H-2), 4.8 6 (d, 1 H, J = 12. 
2Hz, OCH 2 Ph), 4.60 (d, 1 H, H-l), 4.5 9 (d, 1 H, O 
CH 2 Ph), 4.44 (ddd, 1H, J 4t5 =9.04Hz, J 4>F =50.6 
Hz, H-4), 4.43 (ddd, 1H, J 6a 6b =l 2. 1 H z , J 6a . 5 =2. 
41Hz, J 6a . F =2. 2 3Hz, H-6a), 4.2 4 (ddd, 1 H, J 6b> 

15 5 = 5.6 7 Hz, J 6b> F =l. 2 8Hz, H-6b), 3.9 3 (s, 2 H, OC 
OCH 2 Cl), 3.75 (m, 1 H, H-5), 1.25, 1.18 (2s, 18 
H, OCOC (CH 3 ) 3 ) 
13 C-NMR (4 0 0MHz, CDC1 3 ) 

6 1 7 7.9 4, 1 1 7.4 3, 1 6 5.8 8 (C = 0), 1 3 6.3 4, 1 2 8. 

20 5 5, 1 3 8 . 2 3, 1 2 7 . 9 2 (Ph), 9 8.6 8 (C-l), 8 7.3 5 (d, 
J 4> f=1 8 8. 6 2Hz, C-4), 7 2.6 5 (d, J 2 , F =7.96Hz, C 
-2), 7 2.0 5 (d, J 3> F =2 0. 0 2Hz, C-3), 71.49 (d, J 5 
F =2 3.0 9Hz, C- 5), 7 0.8 0 (OCH 2 Ph), 62.12 (C-6), 
4 0.3 0 (OCOCH 2 Cl), 3 8.8 7 [OCOC (CH 3 ) 3 ] , 27.17, 

25 26.92 COCOC (CH 3 ) 3 ] 
##M9 
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(^>> f ;V 2-TS^K-2, 4-^^^-4-7^0-3, 
-tf/tD<;i/-i3 -D-V>y If^y Benzyl 2-az ido-2, 

4 — d ideoxy — 4— f 1 uoro-3, 6-d i — O— p iva 1 oy 1 

— j3 — D — m annopyranoside 22 (D-ntfO 

JOPiv 

2 0 PivO^^OBn p .F55jJ^.OBn 

OH 

5 2 1 2 2 

(l) ^>i?)V 3, 6-i?-o-¥An-i)i- 

)3-D-^;i/n t 0 ^/v-H Benzyl 4-deoxy-4-fluoro 

— 3, 6— d i — O— p iva 1 oyl— j3— D— gulucopyranos 
i d e (2 1) 

10 \Y>^m2 0 (625mg, 1.2 lmmo 1 ) ;i/ (24.2ml) f3 

iSfrU T;Prf>m^T- 1 5tTl#L^5», ^-hU^A^h + ^H (13. 
lmg, 0.6mmol) ZDUXtco 3 O^TL CQW^^^^WM^M-i 
>35$M§fflgI R- 1 2 0 ( + ) T^fP (pH6-7) U #fli£iti^MJ£M£it 

15 1:4) 1 (JK* 3 9 5m g, ij»7 4%) £#fco 

*H — NMR (4 0 0MHz, CDC1 3 ) 

5 7.3 8 - 7.2 9 (m, 5H, P h) , 5.18 (ddd, 1 H, J 3 F = 1 
4.8Hz, J 34 =9.51Hz, J 2 , 3 =8.99Hz, H-3), 4.9 0 

(d, 1H, J = 11.7, OCH 2 Ph), 4.6 3 (d, 1 H, OCH 2 Ph), 
20 4 . 4 7 (ddd, 1 H, J 5> 6 a = 2 . 4 3 H z , J 6a , F =2.2Hz, H- 6 
a), 4.47 (d, 1H, J 12 =7.7Hz, H-l), 4.3 8 (ddd, 1 
H, J 4>5 =8.96Hz, J 3 4 = 9.6 7 Hz, J 4> F = 5 0 . 8 H z , H- 
4), 4.2 3 (ddd, 1 H, J 6 a> 6 b = 1 2 . 0 H z , J 6b , 5 =6. 0 5Hz, 
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J 6b> F = 1. 2 6 Hz , H-6b), 3.7 5 (m, 1 H, H-5), 3.5 4 (m, 
1H, J 2> OH =2. 7 0Hz, H-2), 1.2 7, 1.2 6 (2 s, 1 8 H, O 
COC (CH 3 ) 3 ] 

13 C-NMR (4 0 0MHz, CDC1 3 ) 
5 (5 1 7 8.1 7, 1 7 7.9 4 (C = 0), 1 3 6.5 4, 1 2 8.5 4, 1 2 8. 
17, 128.12 (Ph), 101.31 (C-l), 8 7.4 5 (d, J 4 . F = 

1 8 7.3 9Hz, C-4), 7 4.17 (d, J 3 , F =l 8. 8 8Hz, C-3), 
7 2.4 5 (d, J 2iF =7.56Hz, C-2), 71.45 (d, J 5>F =23. 
26Hz, C-5), 71.09 (OCH 2 Ph), 6 2.4 4 (C-6), 3 8.9 

10 0,3 8.8 5 CO COC. (CH 3 ) 3 ] , 27.14, 26.99 CO COC (C_ 
H 3 ) 3 3 

(2) ^>~J)V 2 -T-JY- 2, 3, 6 ->>- 

o-tv^n-r ;i/-/3-D--^>y ti^yv-F (22) <2£-j& 

h! U (22.2/il, 0.27 4mmo 1 ) 4^l/fc^nn^^> (3 
15 7 0 /il) »01CTi*hU7Mn/^>^V7t>i (46yl, 0. 

2 7 4mmo 1 ) €ITU, 1 5ft&. it^2 1 5^DD^^> (1ml) 

20 (1ml) fc^U T;Vn*>^T^ia-ey^b^-hU^A (13mg, 0. 
2 0 6mmo 1 ) , 5r h^T>^-ij7A^ n^-f H (57mg, 0.20 6 mm 
ol) ^40^^$^ 2 Pit T L C 

25 )V : -\^+h>= 1 : 4) T8FfilLTfc'&«J 2 2 (JRfi 3 0 . 4mg , JR^ 9 
5%) 



WO 2004/005330 



T/JP2003/008551 



1 H — NMR (4 0 0MHz, CDC1 3 ) 

<5 7.3 9- 7.3 2 (m, 5 H, Ph), 4.9 9 (ddd, 1 H, J 3 , F = 1 
3.18Hz, J 3>4 =9.27Hz, J 2-3 =3.87Hz, H-3), 4.9 3 
(d, 1H, J = 12.07Hz, OCH 2 Ph), 4.6 7 (d, 1 H, J x 2 = 
5 1.18Hz, H-l), 4.6 3 (d, 1 H, OCH 2 Ph), 4.5 1 (ddd, 
1H, J 6 a. 6b = 11.95Hz, J 6a> 5 =2. 5 4Hz, J 6a> F =2. 0 8H 
z, H-6a), 4.2 3 (ddd, 1 H, J 6b> 5 = 6. 1 4H z , J 6b>F =l. 
14Hz, H-6b), 4.0 8 (m, 1 H, H-2), 3.6 4 (m, 1 H, H- 
5), 1.26 [2 s, 18 H, OCOC (CH 3 ) 3 ] 
10 13 C-NMR (4 0 0MHz, CDC1 3 ) 

8 1 7 8.0 1, 1 7 7.6 8 (C = 0), 1 3 6.0 6, 1 2 8.6 3, 1 2 8. 
31, 128.14 (Ph), 9 7.2 5 (C-l), 8 5.51 (d, J 4 , F = 1 
8 3.9 7, C-4), 72.01 (d, J 5 F =2 3.8 9, C-5), 71.73 
(d, J 3 F = 1 8 . 9 8 , C- 3) 
15 7 0.5 7 (OCH,Ph), 6 2.4 2 (C-2, C-6), 3 9.0 8, 3 8.9 
0 [OCOC (CH 3 ) 3 ) , 27.18, 26.95 [OCOC (CH 3 ) 3 ] 
1 0 

(N -Tir^Jl/- 4-5^^5/- 4- :7;i/^D-D-^>/+J-5> N— a c 
etyl — 4 — deoxy — 4 — fluoro— D— mannosamine 
20 2 4 



itsm 22 — 



HO^ N 3 



HO 



H 




2 3 



2 4 



(1) 2-T^F-2, 4-^^r^zy-4-y)V^U- p-D-^r 

>yt°^y->H Benzyl 2-az i do-2, 4-d i deoxy-4 
-f luoro — j3 — D— mannopyranos ide (23) 
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<k&W2 2 (180mg, 0.38 7mmo 1 ) (8ml) \zm 

frV-ThWA* h^rv'H (9 2 2mg, 9.67mmol) £jbD;U!#b4 
O'CTRJfcS^fc. 4. 5I^MftTLCTflX5j?s/ MlttSofcHtSHBb 
l^ft>«IIR-12 0 ( + ) T?*S!«, »iSb«*eUfc. £§S£>"J# 
WW7A^D7h^77^- «X5 1 JV:^>=1 : 1) TttfiL^ 
3 (W10 5.3mg, IK$9 1.6%) 



'H-NMR (4 0 0MHz, CDC1 3 ) 

6 7.4 0 - 7.3 1 (m, 5 H, P h) , 4.9 6 (d, 1 H, J = 12. 13 
Hz, OCH^Ph), 4.7 1 (d, 1 H, J 1>2 =1.33Hz, H-l), 4. 
10 6 9 (d, 1H, OCH 2 Ph), 4.4 9 (ddd, 1 H, J 4 . F =51.06H 
z, J 4i5 =9. 19Hz, J 3>4 =9.20Hz, H-4), 4.0 2 (m, 1 H, 
H-2), 3.93 (dddd, 1 H, J 6a , 6b =l 2. 1 9Hz, J 6a>5 =2. 
31Hz, J 6a , F = 2. 3 2 H z , J 6 a> OH = 6 . 2 0 H z , H-6a), 3.8 
9-3.77 (m, 2H, H-3, H-6b), 3.3 9 (m, 1 H, H- 5) 
15 13 C-NMR (4 0 0MHz, CDC1 3 ) 

6 1 3 6.3 9, 1 2 8.6 2, 1 2 8.2 4, 1 2 7.8 3 (Ph), 98.63 
(C-l), 88.19 (d, J 4 , F = 1 7 8. 9 1 H z , C-4), 73.95 
(d, J 5 F =2 5. 48Hz, C-5), 71.18 (OCH 2 Ph), 71.16 
(d, J 3> F =l 9. 6 9Hz, C- 3), 6 4.4 8 (d, J 2 , F =8.42Hz, 
20 C-2), 61.39 (C-6) 

(2) N-T-fe^;i/-4-^^r->-4-7;l/^n-D-^>y+l-5> N-a 
ce tyl— 4 — deoxy— 4— f luoro— D— mannos amine 
(2 4) 

it&m 2 3 (1 0 5mg, 0.3 5 3mmo 1 ) &M?/-)l> (7ml) fc» 
25 frLM7kmm. (3 3 3 /il, 3.53mol) ^MtlT^ T)Vz! >^gET^M 

11010% p d/c&tuK7mwmvTfrt>m&~cmw^rco 2b#p^tl 
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7mg, iR^7 2%) £#fc 0 
X H-NMR (4 0 0MHz, D 2 0) 
5 5 5.23 (dd, 1 H, J 1>2 =2.69Hz, J 1F =1.44Hz, H- 
1-a), 4.65 (ddd, 1 H, J 4> F = 5 0 . 9 4 H z , J 3 , 4 =9.06H 



43 (ddd, 1H, J 3> F =l 4. 2 8Hz, J 23 = 4.9Hz, H-3- 
a), 4.16 (m, 1 H, H- 5 - a) , 3.95 (m, 2H, H-6a-a, H 
10 -6b-a), 2.14 (s, 3H, NHCOCH^-a) 
13 C-NMR (4 0 0MHz, D 2 0) 

6 1 7 5.2 7 (C = 0-a), 9 3.4 6 (C-l-a), 8 8.3 0 (d, J 
4t F = 1 7 7. 0 0Hz, C-4-ot), 6 9.91 (d, J 5> F = 2 4. 4 1 H z , 
C-5-ot), 6 7.6 0 (d, J 3 F =l 8. 7 4Hz, C-3-a), 60.3 
15 6 (C-6), 5 4.12 (d, J 2 , F =8.68Hz, C-2-a), 22.31 
(NHCOCHj-a) 
1 1 

(5 H— 3, 5, 7 -h U^^v— 7 -yjV^-U-D-^/VtU- 

20 5-Acetamide-3,5.7-tr ideoxy-7-f luoro-D 
— g l yc e r o — /3— D— ga l ac t o — 2 — nonu l opyr ano s 
idonic acid 25 



htf?7J— (@tmx^;W : ^ ^ 7 -;V= 5 : 1) T°mmV4k&%>}2 4 (IRS 5 



z , 



= 9.58Hz, H-4-a), 4.4 7 (m, 1 H, H-2-ce), 4. 




2 5 
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ft^2 4 (5 0mg, 0.2 2 4mmol) k°;Vb*>M^" h U (12 3 
mg, 1.12mmol) tW7;^5> (5mg) 5U>tthU^Ai 
« (lOOmM, pH7. 5, 3.4ml) fc*J&>U J t<D&z/7)VWLT )V)t 
9— tf (5 0U) *JOASfiTR**BM&l/&. 2 4ifliOTS§mi 
5 ^SO*JC^UIS-r^->^Sl«*llg*7A (AG 1 -X8, 2 0 0 -4 

OOmesh, formate form) COtfeo *3 0 0ml^bfeE 
lM=?KTBW4&£&ffi£l3:«JE»*6U ^WM* ^ A (Sephadex 
G-15, ?JO TiiW^t2 5 (JRi4 0mg, H$5 8.9%) £*§fc. 
1 H — NMR (4 0 0MHz, D a O) 

10 6 4.6 1 (dd, 1H, J 7i8 =8.97Hz, J 7 F = 4 5 . 56Hz, H 
-7), 4.18 (dd, 1H, J 5 6 =1 0. 6 3Hz, J 6 , K =2 9. 8 6Hz, 
H-6), 4.15 (m, 1H, H-4), 4.0 7 (m, 1 H, H-8), 4.0 2 
(dd, 1H, J 4i5 =10. 10Hz,H-5), 3.90 (ddd, 1H, J 9 
a9b =12.18Hz, J 9a , 8 =2. 7 7Hz, J 9 a> F = 2 . 8 6 H z , H-9 

15 a), 3.76 (ddd, 1 H, J 9b , 8 = 5. 3 3 H z , J 9 b , F = 2 . 0 6 H z , 
H-9b), 2.40 (dd, 1H, J 3 eQ> 3 ax = 1 3 . 0 0 , J 3eQ , 4 =4.8 
8Hz, H-3eq), 2.15 (s, 3H, OCOCH 3 ), 2.0 0 (dd, 
1H, J 3ax , 4 =1 1. 7 0Hz, H-3ax) 
13 C-NMR (4 0 0MHz, D 2 0) 

20 6 1 7 5.1 7, 1 7 3.6 8 (C = 0), 96.01 (C-l), 89.12 (d, 
J 7 F = 1 7 9 . 2 3 H z , C-7), 6 9.6 7 (d, J 6> F = 1 7 . 4 1 H z , 
C-6), 68.31 (d, J 8i F =2 6. 5 0Hz, C- 8), 6 7.2 6 (C- 
4), 6 2.7 0 (C-6), 52.17 (C-5), 39.19 (C-3), 22.6 
1 (NHCOCHj ) 

25 0mm 1 2 

(5-7t^5 H-3, 5, 8-h'jT^v-8-7Mn-D-^'Jtn- 
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h-2-y^nt°^y yh^'j/^ 7*>;H 5-Acetam 
ide-3, 5,8-t r ideoxy-8-f luoro-D-glycero 
-jB-D-ga 1 ac to — 2 — nonulopyranos idonic a 
c i d 2 7 ©«&J*) 

TIB©X^r-A^oT5/T;V^ (2 6) 5 H- 3, 5, 8 - b 
U^^v-- 8 -^;v^-D-D-^U-fen-i8-D-^^ 
>>H-y^ 7->;F (2 7) 



HO HO BnO 

26 

BnQ9 H OMe BnO SH 0Me 

*- KSjS^CO.Me BnOj^^Lco^a 

BnO BnO 



Bro 
AcHI 



BnO HO 



27 

(a) (l)Dowex 50-X8.dist.MeOH, (2) Aceto 
10 ne dimethyl a c e t a 1 , Camphor sulfonic 

acid, Me CN, y=7 3% ; 

(b) (1) BaO, Ba<OH) 2 , BnBr, DM F , (2) CH 2 N 2 , 
(3) 60% AcOH, y = 61.8%; 

(c) (1) Dibutyl t in oxide, toluene : Me 
15 OH= 5 : 1 , (2) tetra — n — butyl ammo n i um b r o 

mide, BnBr, toluene, y=74.3%; 

(d) (l)DMSO, Oxalyl chloride, TEA, CH 2 C1 
2 , (2) BH3NH3, M e OH, y=73.2%; 

(e) DAST, CH 2 C1 2 , y=29. 8%; 
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(f) Pd/C, AcOH, y=74.2%; 

(g) (1)0. 3N NaOH, (2) Amb e r 1 y s t 1 5H ( + ) , 
0. 0 1 6 N HC 1 , y = 7 2. 6 % 

(a) (1) y7M (2 6) (1.0 2 g, 3.3 1mmol) SISl/W 
5 J— )V (15 0ml) tei&frU l^-T^->^m#J3iD owe x 50W-X8 

(2. Og) £2ra*_T, iW«!l31flET2 4«PMS«S-&fc. £J&<Z>$L&te. SJft^ 

;i/ doomi) &$n&immuwvxmm\zMmisfr{k&w&m%Lisfr 0 mm 

10 (2) ±fBT#&nfe{b^ (5.0 5g, 1 4. 9 7mmo 1 ) ^^L-fcTiz 
h-hU;l- (7 5ml) fcfcjfcU 7Jl/3>^ITIM#l^^*>7 7 
-X)l7k>M (4 9 8mg, 2. 1 4mmo 1 ) &1}\\Z-fro ^(DW7^Y>^^ 
J-)VT^—)V (2.75ml, 22.3 6mmo 1 ) ^^Lf^iTbTS 0# 
K^JS^-Brfeo RBmT&mmWi, h'jx^75> (2m 1) ^iJQ^-T^^ 

15 it#>, Mma^bfc.o 3M£vU#^#^A^n^h^:7^- (»tx^ 

)l : S-)V=2 0 : 1) b , Xir h:^ F Iff (a: £ = 

1:10, iRft 5 . 2 9 g ) 0 

(b) (1) _hfST#e>nfcT-feh^-< KM»#: (3. 2 g, 8.4 8mmol) 
£N, N-^^fJWA75H (4 3ml) fcligjfcU M^AU^A (9. 3 

20 g, 6 0. 6 5mmo 1) <h7KM^ U >7 A 8 TkfD^I (2. 4 g, 7.61mmo 
1) £*n^Lfco ^>yJ^D5 H (10ml, 8 4. lmmo 1) £J0 

A^iSTlf^bfco TL CTWl^Uf^t^ilf , > ? ^aa^^>T^- 

^TKM^^^^A^^jlbT^DItVife^ #$l)f £MffiMbfco 
25 (2) mm*?-$ (2 5ml) , ^>i£> (50ml) C92g£-J§j&K:^ 

U -JT^J^^y (4 2. 5mmo 1) ^mm^f^-^)Vm^lBXt^ CCD 
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5tlibT^£>@tM (12ml) T ! ^J©^T^^>^^X>^b> ^<Z>££^ 
5 J±it^b7Co 

77^f- (ifxfjl/ : *^y-^=i 5:i) T?»8U^lil*#fc ( a : j8 
= 1:24, IR*2. 7 g) „ 
10 (c) ( 1 ) ±IBT#fcfb^ ( 1 . 0 8 g , 2. 0 8mmo 1 ) £h;i/X> (3 
0ml) <h*^/-;U (6.5ml) \zmfrVi?7^)VWUtm (7 8 0mg, 3. 

4 8mmoi) ^mx. 8 5 jg-c 2 mmfcjfozitfro ^<d'&. Kmmwt&m&m 
m b j: < §&tk b & h )vjl y 3 m#m b . 

(2) M£h;Kr> (24ml) K:St£*§/^U 5=- h 7^JV7> : E^Af 
15 D5F (l.OOg, 3.4 8mmol) ^^>^J^oS F (9 7 7ml, 10. 
4mmol) £JD;5L, 8 0gT4B#raKJfc£i*&. TL CT?1H»^**I8^ 
^MK:Mb$J±Mb7Co ifiS'>'J*y;W7A^n7h^7>f- (Pix 
: ^\=Ht>=4 : 1) T»jKb4, 7, 9 -"*>5?;H*&#fc (a : j8 = 1 : 
1 0> JR*1. 1 5 g) . 
20 (d) (1) ^^no^^> (13ml) CWJMa'JF (1.8 2g, 
14. 3nnol) &tn*.- 7 8SC^b^. 1 5^t^0iilIy^fM 

(1.3ml, 17. 9mmo 1) <h> ? ^nn^^> (5ml) (D*g 
Mt^D^.- 7 8lTB^Lfc. fUT2 0m ^DD^> (18 
ml) b 7c±fBT# £> tlft 4 , 7, 9 -^>>Wfc (2. 18mg, 3. 5 9 

25 mmol) ^l$o<DJnifc. - 7 8^T*2 0^I#Lm h'jx^75 
> (4. 0 Om 1 , 2 8. 7mmo 1 ) 1 0#Hj*#bfcgL 
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(2) 3M£i|i§rr3£<h7k<^©3:£^/-;i. (16ml) (»b-15 
5 miZftiMW:, BH3NH3 (12 2mg, 3.9 5mmol) &MXKJfcUm.&%. 
mzbZVfco TL CTM^^iIMMt^^0^^iiJ£l,f bfc, 
I§y'J^>*7A^n-7h^77^- (^x^;P : ^\^+l->=2 : 1) T 
MMb8-Xtf-7-#:^#fc (JR*1.0 5g) o 
(e) ±I3Tl#6tlfc8-Xt:'7-#: (5 3 3mg, 0.8 7mmol) 
10 DD^^> (13ml) fc^UX;V3*>M^T- 1 5^{C^b^io >^^;v 
75y^7 7-h'J7MU F (5 8 0ml, 3. 5 lmmo 1 ) &®-d< V 

h^^- mm^)V : ^\^it>=2 : 3) TiIL8-7MnM{#fe 
15 0K*1 4 4mg) o 

( f ) ±fBT#e>n^:8 -^;i/^-n#: (1 2 Omg, 0.19 7mmo 1 ) &m 
t (4ml) I»L7J^'>HTT1 0% Pd/C (12 Omg) ^JP^., 

sau zm&M&mmistco mm^^v^^fj^o^A^u^b^^y^- mm 

20 JL^)V : J-JV=6 : 1) TiffMMb^^#7£ (W5 7mg) 0 
(g) (1) _hfBT^#e,tlfe^tl (5 Omg, 0.147mmol) 
— )V (2ml) 3 N<D7kWfci- hU»7A7K^ (2ml) £3jn*-^ 

?MT3f#b7to IR-12 0 (+) 

fPLfeo IR-12 0 ( + ) 5?^^MHMbfeo 

25 (2) g§jS£^©££0. 0 1 6Nm.Wi7kmWt (5ml ) fcig^LAmb e r 1 
ystl5 (H + ) (1 5 Omg) £j]DA 7 5fT2 4 Pal o fcfom 
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T£NMRfc:«}:oT?«iRU SMi^SEIibrc. SSSAG1XX8 (2 
00~400mesh, formate form) \Z(D"&, 7K 1 5 Oml^b 

tc.WiiM^m7Km^mm^it^^^8-y)^u-^y)vm (27) 

OK* 3 3 m g ) o 
5 8 - 7MDy7JH?0NMRT-^^^TI^t. 
1 H — NMR (400MHz, D 2 0) 

6 4.6 9 (dddd, 1 H, J 8>F =48.7Hz, J 89a =5.0Hz, 
J 8, 9b = 3. 5 H z , H-8), 4.03 (ddd, 1H, J 4i5 =10.0Hz, 
J 3 ax. 4=1 1- 1 Hz, J 3eq> 4 =4. 7 Hz, H-4) , 3.95 (dd, 1 

10 H, J 4>5 =10.0Hz, J 5> 6 =9. 9Hz, H-5), 3. 94 (ddd, 

1H, J 6>7 = ~0Hz, J 78 =6.8Hz, J 7> F =14.0Hz, H-7) , 
3.8 8 (ddd, 1H, J 9a9b =13. 3Hz, J 9a>8 =3.5Hz, J 9bjF 
= 28.0Hz, H-9b) , 3.8 6 (dd, 1 H, J 5>6 =9.9Hz, J 6> 
7 =~0Hz, H-6) , 3. 72 (ddd, 1H, J 9a 9b =5.33Hz, J 

15 9a8 =5.0Hz, J 9a> F = 3 0. 6 H z , H-9a) , 2.28 (dd, 1 H, 
J 3eq , 3ax = 13.00, J 3e q . 4=4. 6Hz, H-3 e q) , 2.05 (s, 
3H, Ac) , 1.8 7 (dd, 1 H, J 3ax , 4 = 1 1. 1 H z , J 3eq , 3ax = 
13.0 0, H— 3 ax) 
##M 1 3 

20 (5-T-fe^5 H-3, 5, 9-hUT^'>-9-7Mn-D-yU-feD- 
j3-D-^ h-2 - J^-uyd? J l/Y — vt> r^vY 5-Acetam 
ide — 3, 5, 9 — t r ideoxy — 9 — f luoro— D — glycero 
— j3— D — galacto — 2 — nonulopyranos idonic a 
c i d 2 8 (D&m) 

25 -fm<DX*-&\Z%£-?Ti'y)m (2 6) 3^£>5-y-fe^ F-3, 5, 9-b 
U5^3r>— 9 -^;v^-n-D-^u-fen-/3-D-^^ h-2-/^Dt!7y 



WO 2004/005330 



51 



T/JP2003/008551 



yt? 7<>;H (2 8) &<&i&V1t 




a 




"O. 
AcHN- 




26 



d 




e,f ,g 




28 



(a) (1) Dowex 50W-X8, M e OH, reflux, (2) Tr 
CI, pyridine, 72% 

(b) (1) BaO, Ba (OH) , (2) DM F , (3) CH 2 CN 2 , 8 
8% 

(c) AcOH, 1 0 0"O, 7 8 % 

(d) (1) Tf 2 0, pyridine, CH 2 C1 2 , (2) TASF, CH 
2 C 1 2> 5 2 % 

(e) H 2 , Pd/C (10%) , AcOH, 86% 

(f) NaOHaq. 

(g) 0.02N HClaq., Amberlyst 15 (H+) , 86% 

T. Miyazaki, T. Sakakibara, H. Sato. Y. Kajihara; Chemoenzymatic 
Synthesis of the 9-Deoxy-9-f luoro- [3-13C] -NeuAc-a- (2, 6) - [U-13C] -Gal-b- 
Seguence on An Intact Glycoprotein . J. Am. Chem. Soc. , 121, 1411-1412 
(1999). 
##M 1 4 

(cmp- 7 -y)VJruisT)]snmmfc<D&m 
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"iJ 0 t H a " R \J j" b "Vf <4h°1^° 

■HO Ac ° |p o HCi HO^OH 

7F:R=F, R' = R n =OH 7F:R = F, R' = R"=OAc x 0- LoSf ° 7F:R = F, R' = R"=OH 

8F:R = R"=OH,R' = F 2*5 = J5 =° Ac >.5 " F ._i"V. 8F:R - R">=QH, R' = F 

9F:R=R , =OH,R"=F 9F:R= R' =0 Ac, R"=F Aco OAo 9F:R= R' =OH, R"=F 

7 F<* : te&m (29) <b-^ (30) 7Fft: -fb^ (31) 

(a) (l)Dowex 50-X8, MeOH, (2)Ac 2 0, 6 0%HC 
1 0 4 ; 

(b) (1) lH-Tetrazole; CH 3 CN, (2) t-BuOOH, 
CH 3 CN, (3) DBU, CH 3 CN, (4) NaOMe, MeOH, H 2 0 

5 ^JVtOJ'T^KSIiftT^Sft^ (2 5) (0.0 7 4mmol) ^ 
*?J-)V (3ml) fc*j&*U 7;i/^>^TMTi#U^6D owe x 
-5 0W-X8 (6 5mg) £50*.. 3 B^IBRjfc^-frfc. RJfc**7**RU tt 

^S£&£zK@f^ (2 0 0 m 1 ) K**>U - 2 owmwi, 
teW*>m*mWl : 6 0 %iBi£3tl£= 15: 1»« (22/il) £iDA, 1 OTCfc 

LT, (2 9) S$tT3SaE*#fc. ifitCMP-5' -*^*n75^ 

hiifr (3 0) (1 3 6mg, 0. 2 3mmo 1) £^>-t£>TSI*K:3|g 

#«ju mmvtzTt h^h'j;v (ioom) t^-n^n^^ bsiffco 

15 =f>^«ET*7K**T?at#b^:**6 lH-fh7^ (1 7mg, 0.23 mm 

oi) m^xtz.. sftmzmmzmv, sski o#wiK«sia:&. kishit* 

«£fc7K«m^*5'#ATM£*3ii\ at3fi&3 0 < C«TT?ai«lbfcaS6teh 
;PX>T2IaI^b*^t)|S^Vifc. ^l:l®bfc7thxhu^ (4 0 0 /x 

20 l) £*n*., 7;^>^j«TJk^u^e. 2. 5 m© t - b u ooh h;n>* 

I (2 9 0 ^1) ^ITbfco 5^flI^CMl, $^:2 0«#tfc 
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R*»T**B«, K (53mD §ITblO»KI#LT 

t -BuOOH^^I>?lL -^©^ DBU (18/tl) 5iTUT2 0# 
K^fflTig^bfe. Rj£**T&*IMk ^fS—fr (0. 6 7ml) , tK (1. 3 
5ml) » th'J^A^h + ^H (3 6 0mg) ^JPtl^T 1 6 WFMS*** 

TT8m 1 @af*T«JE«l*fiUfc. :cD*»«SSephadex G- 1 5 
(l,8*X90cm) ^fflV^y;W7A^a-7h^77^- (JHI*§I& : 2 
0mMT> ; E^T7K, gf:0.3ml/min) TflfSUU CMP-7MO 
-vTM^l* (3 1) £#fc 0 
10 CMP- 7" -tt^ls- 7" -7;l/^-n-">7;m (31) 

'H-NMR (40 0MHz, 50mM ND 4 DC0 3 in D 2 C0, 
58.04 (d, 1H, J 5i6 =7.6Hz, H-6) , 6.20 (d, 1 H, J 6> 
5 =7. 6 Hz, H-5) , 6.06 (d, 1 H, J 1 ., 2 .=4.5Hz, H- 

15 1 ' ) , 4. 5 4 (dd, 1H, J r , 8 .=9.5Hz, J 7 - F =4 5. 9Hz, 
H-7" ) , 4. 4 2-4. 2 0 (m, 7 H, H-2' , H- 3 ' , H-4* , H 
- 5 ' a, H-5' b, H- 6" , H- 8" ) , 4. 1 6 (d d ct, 1 H, J 4 - , 
3 „ ea =4.7Hz, J 4 » , 3 » ax = 1 1 . 3 H z , J 4 , 5 =10. 3Hz, H- 
4" ) , 4. 0 3 (dd, 1H, J 5 - , 4 - = J B . . 6 - = 1 0 . 3 H z , H-5" ) , 

20 3.9 1 (d d d, 1 H, J 9 » a> 9 - b = 1 2 . 2 H z , J 9 - a , 8 . = 2.8Hz, 
J 9 . a , F =2.8Hz, H-9" a) , 3. 7 5 (ddd, 1 H, J 9 ~ a> „» b = 
12.2Hz, J 9 . b , 8 » = 5. 4Hz , J 9 - b . p = 2. 1 H z , H- 9 " b) , 2. 
61 (dd, 1H, J 3- eq. 4- = 4. 7 H z , J gem =l 3. 3Hz, H-3" e 
q), 2.14 (s, 3H, Ac), 1.76 (ddd, 1H, J 3 - ax , 4- = 1 

25 1.5Hz, J gem =l 3. 3Hz, J a x> P = 5 . 6 H z , H-3" ax) 
##001 5 
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CMP- 8" -^^r->-8" -y))s*U-i/7)VWt<D'&j£ 
ik&® (2 5) (Dft-frV)lz4k&%) (2 7) &ffiVifc^tt###91 4t|SI#fc 
UTCMP-8" -y*tt5/-8 n -7JVtn->'7JH£^Ufc. NMRj 

5 1 H — NMR (4 0 0MHz, 50mM ND 4 DC0 3 in D 2 0) 
6 8.08 (d, 1H, J 5>6 =7.6Hz, H-6) , 6.20 (d, 1H, 
J 6 5=7. 6Hz, H-5) , 6. 09 (d, 1 H, J r , 2 .=4. 1Hz, H 
-1 ' ) , 4. 9 0 (m, 1H, H-8" ) , 4. 4 2 (dd, 1 H, J 3 . , 2 . = 
J 3 . t 4 . =4. 9 Hz, H- 3 ' ) , 4. 39 (dd, 1H, J 2 ., r =4.1H 

10 z, J . 2 . , 3 . =4. 9 Hz, H-2' ) , 4. 3 1-4. 2 8 (m, 3H, H- 
4' , H-5' a, H-5' b) , 4. 1 5 (ddd, 1 H, J 4 - , a - ea = 4. 
4Hz , J 4 " . 3 » ax = 1 1 • 5 H z , J 4> 5=1 0. 5Hz, H— 4" ) , 4. 1 
0-3.90 (m, 5H, H-5" , H-6" , H-7" , H-9" a, H- 
9" b) , 2. 6 0 (dd, 1 H, J 3 - e q> 4 » = 4. 4 H z , J gem = 1 3. 1H 

15 z, H-3" eq), 2. 13 (s, 3H, Ac) , 1.77 (ddd, 1H, J 
8 . ax> 4 - = 1 1. 5Hz, J gem = 13.1Hz, J 3 " ax . P = 4. 5 H z , H- 
3" ax) 
16 

CMP- 9" -x^->-9" -y)V^ru-^7)vm<D^^L 

20 i\&m (2 5) <Dftfr>Q\Zik&m (2 8) ^^fcM«#^Jl 4 
LTCMP-9" -t^^~>- 9" -7)Vjru-z/T)Vm.*-&i&\stio 

CHOOC-Ser-Ser-Asn (asialool i g o) — V a 1 — 
Leu-Le u-A 1 a-NH-D an s y X <D&m 
25 @ffi^ffl*7AtHMPA-PEGA^>3 7 OmgSAn, CH 2 C1 
2 , DMFt+^»bKJStMVifc. 
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Fmoc-Ser (OtBu) -OH, 1 - * is^UyXJl-fc-Jls- 3 -~ h 
O— 1, 2, 4— b'J y/—)V. (M S NT) , N-^^;H$^l/-MCH 2 C 

1 2 \zmmt£it5ftfflmwv%i'&, mmvA^tcmft&f&mti^&izAnmu-c 
3mmm.wvfc 0 mw&. m^^vyzu^^Y. <v:/nAv-;K dm 

2 0 % t ^'J y>/DMF^^l^T2 0^i#t§^tllJ:DFmo 
MLI/y>-Se r-NH 2 £#fco DMFT«, f£fc££-frfc 0 

Fmo c - S e r (OtBu) -OH£fflV=>HOB t • H 2 0<hD I P 
10 CDIIIioTlg^tL 

Fmoc-7'>7Dti7X^7^>$DMSO, dmf 1 2t i ©fi-g- 
^K^L, hatu^d i pea^^t^^ 4mmmn^^xm^^^ 

fc 0 D M F ~Ts$g&$z 1 0 %£S7KM/2 -^u/V-;V : ;*^/-;i/r2 0#Pb1 
i#U+t^tf>^bfc. 1tJig^2-ynAV-;K DMF»E 2 0%tf 
15 ^U^>/DMFT2 0^1i#LFmo c »&J^#mbDMFT^JJ&^^#b 

£<£>4srj!ifc, A*'J > (V a 1 ) , P-T £/> (Leu) , (Leu) , 

7?-> (ai a) , &mmizm&&£z$Fmo cm&m&m&n^T. ui?> 

— Ser — Ser— Asn (as ialool igo) — Val— Leu — Le 
20 u-A 1 a-NH 2 £#fc 0 

AU > (Val) , CK 5/> (Leu) , T^-> (A 1 a) CD75/i^ 
Jl/^yJU^P f pXXfMbfcFmo c - A A- Op f p (AA = 75 / 
W.) *m^, 3, 4-yk - 1, 2, 3 -^>V h'J7v>- 3 

— r;P (Dhbt) ^cfc-^T^^itfCo T^TO^aDMF^^TfTofeo 

^TDMF4> 3 0#£JS£i3:7to ^>~>;Hb^T Lfe^ DMF, CH 2 C1 
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er — Ser— Asn (asialool igo) — Val— Leu— Leu— 
A 1 a-NH-D a n s y 1 £t#fco 

(YMC-Pack A-314 S-5 ODS 3 0 0 X 6. Omm Jg 
mmm A:0. 1%TFAtK^ B:0.1%TFA 7-fe h U ^ : zk= 
90:10 ^7^X>hA 100% 0.60ml/min-^B 100% 
0 . 6 0ml /m in 6 0 





H 



N— CH N HN — CH^ >OH 



CH— C— CH 




15 



CHOOC-Ser— Ser-Asn (asialool igo) -Val- 
Leu-Leu-Al a-NH 2 ©^] 
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HOOC-S er-Ser-Asn (as ialool igo) -Val-Le 
u-Leu-Al a-NH 2 5^tfc. 



^YJim^mmtLX a 2 , sm&mm-efc&WmoR a t Re comb 
inant ^^(D%<D^m^fto 
liKlfrSDans y \4k7zsT umm^^ H IZftV CMP - i/7)VWt 

mmfc4^m&&mv, Kfommmzs omM^ n-jjvmmmmm (phs. 

(YMC-Pack A-314 S-5 OD S 3 0 0 X 6. 0mm Jg 
mmm A:0.1%TFAzR^ B:0.1%TFA Til h ~ h U )V : ?J<= 



HO HO 




'OH 
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90:10 i^7yX>hA 100% 0.6 0ml/min^B 100% 
0.60ml /m i n 6 0 





8 

y7;H^IitbTa2, 6 ^#^*Tfe^fUlgcDR a t Liverfi 
SBcbTTlfifc^-TD a n s y Hbbfc^- 7 -—>T DffSgft:© 2, 6- 




5 Lfc*iit^:/5PF£#fco 




;JS0!l 1 0 
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K H, / CH3 
CH— C— CH 

CH 3 




1 1 




OH ^-OH Q jj O 



"MH 

: H — C — CH 



H — CHs { 



'CH 3 

-v CH, 
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mmm 1 2 




HN HN 



T 



o o 



\h X ch 3 

CHa 




?H-CH 3 /^Y?" 3 



m$m 1 3 

10 il^^F^^feo 
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HQ HOOC "P 
HO, \ \ H° 



CH3 




O O 



Ji^ ^c. ^c. 

T^ HN "? H HN-CH OH 
NH I J 



3=6 CH 3 
— C—CH 
NH \h 3 



OH 



HN 



H 2 / CH3 
-C— CH 

HN CH 3 



H«U 1 4 

6T?#e>nfeD a n s y 1 teL^X^T U) 



«H»!I8 i|W|#iCbTTfE(-^-r^- 7 -$/TO|f##:© 2, 6 -M^bfeM 
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